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TABLE 1. 
TYPICAL ANALYSES OF SOUTH AFRICAN COALS. 

I [ Proximate Analysis 
Seam! % (air-dried-basis) Coalfield 

i 

i�Iois-
lture 
I 

VEREENIGING- I 
0. F. s.

l 

Vierfonteirlj iVIain 7.8 

Coal brook ) I 2& 3 5.5 
No. 2. )/ Seams· 

I 

Cornelia, )
Bertha )

No.l Shaft) 

HEIDELBERG 
Springfield)Upper 
( Grootvlei)) ! 
North Shaf� 

ERNiELO 
Bellevue C 

WITBANK 
Brakfontein; 2 
Greenside 2&4 

South Wit- 4 
bank. 

NATAL 
Enyati Alfred) 

Gus l
Dundas 
Coldn g )

1 

Hlobane Alfred): 
Gus jl 
Dundas I 

Natal Na- 'Bottomvigation 

6 .8 

5.2 

4.1 

4.6 
2.1 

3.5 

' 

11. 4

1.3 

1.0 

l 

i 
! 

A�h Vol. Fix. 
Ma.t. Carb. 

21_. 5 23.2 4 7. 5 l 
I f 

28 .. 1 21.7 44.7 

22.0 26.4 44.8 

i 

. 21. 6 24.8 48.4 
! 

il4,8 31.1 50.0 

13.3 29.4 52. 1 I
14.7 28.6 54.6

20.2 27 .,l 49.2 
i 

14.1 17.8 (,6.7 

16.2 19.� 62.9 

14.2 22.3 62.5 

I 

I 
I 

Ultimate 
' -- - - - -

%Analysis 
(Dry Ash-free basis) 

Org. C H N 0
s 

78.9 4.4 2.0 0.6 14.1 

78.8 4.3 1.9 0.3 14.7 

78.5 4.5 1.9 0.5 14.6 

79.6 4.2 2.0 0.7 13.5 

80.3 5.0 2.1 0.5 12.1 

81.0 4.8 2,0 0.5 11.7 
83 ,, 8 4.9 1.9 0.5 8.9 

81.4 4.6 2.0 0.6 11.4 

88.5 4.5 2.2 0.5 4.3 

88.5 4.5 2.0 0.5 4.5 

88.4 4.9 2.3 0.9 3.5 

' 
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£ram various coalfields in shallow trays to the weathe� at 

Pretoria, for periods of up to one year. 

The increase in friability was determined i.al. 

by subjecting portions bf the samples to a drum-tumbler 

test after specific weathering periods. The results of 

such drum-tumbler tests on a number bf saD.iples after 

exposure for two weeks 0rosses) arid one year (rings) are 

shown graphically in Figure 1. 

The results demonstrated that the lower rank 

coals were more liable to weathering although their 

friability in the relatively fresh state was lower than 

that of samples of higher rank coals. 

2. The Reaction of Between Oxygen and Coal at Low

Temperatures.

Much attention has been given to the reaction 

between coal and oxygen at the Institute even since its 

establishment in 1931, mainly because of the deterioration 

of coal quality due to oxidation and the possible occurrence 

of spontaneous combustion of coal stored in stacks. 

Some of the results of these studies that are of 

interest here can be summarised as follows: 

It was found, even when doing" experiments on 

finely ground coal (-60 mesh B.S.S.) that the adsorption 

process is rapid initially, b_u t continues for such a long 

time th�t it is practically impossible to obtain complete 

adsorption isotherms. 

The heat generated was found to be !bf the order 

of 2. 5 cal/m. 1. o
2 

throughout the process·. The overall 

temperature rise during the initial rapid adsorption can 

be quite high, even in experiments on samples composed of 

large coal particles. One may therefore conclude that 

appreciable difference between the surface layer and the 

main mass of a coal particle can occur. The possible 

effect is discussed below:(Section on Thermal Expansion.) 

It is fairly definitely accepted that surface 

complexes, stable up to temperatures of at least 40 ° 0, are 

formed during the reaction at low temperatures (say o
0
c to 

40 °C). Def'::Lnit.e chemical compounds a.re finally formed, 

and as most of the reaction takes place in a surface layer, 

stresses may arise if these compounds should occupy a larger 

volume ..• / 






























